Abstract-The Argentine sea bass (Acanthistius patachonicus) is one of the most conspicuous and abundant species in the rocky-reef fish assemblage of Northern Patagonia, which sustains important recreational and commercial activities, such as scuba diving, hook-and-line fishing, and spear fishing. We describe the morphological features of eggs, larvae, and posttransition juveniles of A. patachonicus and summarize abundance and distribution data for larvae collected on the Argentine shelf (between ~40°S and 44°S). Eggs and yolk-sac larvae came from an in vitro fertilization experiment. Larger larvae were distinguished by relevant morphological features, including the development of the opercular complex and head spination, meristics, and pigmentation pattern. The early stages of A. patachonicus are similar to those of the koester (A. sebastoides) and of the western wirrah (A. serratus), the other 2 species of Acanthistius whose larval development has been described. The body and head in A. patachonicus were moderate in size, but its preanal length was long. The particular head spination pattern of larvae of A. patachonicus, namely a few conspicuous smooth spines (mainly on the preopercle and opercle), and 2 posttemporal spines, was useful for differentiating this species from others and, therefore, made it possible to describe the whole developmental series and to link the early stage morphological features to those of adults.
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Abstract-The Argentine sea bass (Acanthistius patachonicus) is one of the most conspicuous and abundant species in the rocky-reef fish assemblage of Northern Patagonia, which sustains important recreational and commercial activities, such as scuba diving, hook-and-line fishing, and spear fishing. We describe the morphological features of eggs, larvae, and posttransition juveniles of A. patachonicus and summarize abundance and distribution data for larvae collected on the Argentine shelf (between ~40°S and 44°S). Eggs and yolk-sac larvae came from an in vitro fertilization experiment. Larger larvae were distinguished by relevant morphological features, including the development of the opercular complex and head spination, meristics, and pigmentation pattern. The early stages of A. patachonicus are similar to those of the koester (A. sebastoides) and of the western wirrah (A. serratus), the other 2 species of Acanthistius whose larval development has been described. The body and head in A. patachonicus were moderate in size, but its preanal length was long. The particular head spination pattern of larvae of A. patachonicus, namely a few conspicuous smooth spines (mainly on the preopercle and opercle), and 2 posttemporal spines, was useful for differentiating this species from others and, therefore, made it possible to describe the whole developmental series and to link the early stage morphological features to those of adults.
The genus Acanthistius, included in the speciose family Serranidae (Nelson, 2006 ; but see Smith and Craig, 2007) , is represented by 2 species in the Southwest Atlantic Ocean: Acanthistius brasilianus, which ranges from 15°S (Brazil) to 36°S (Uruguay) (Irigoyen et al., 2008) and Acanthistius patachonicus, which ranges from 23°S in Brazil to 48°S on the Argentine shelf (Irigoyen et al., 2008) , at depths of 0-100 m (Cousseau and Perrotta, 2000) . Until recently, A. patachonicus was misclassified as A. brasilianus, giving rise to a nomenclatural confusion in the ichthyological literature from Argentina. Irigoyen et al. (2008) clarified the taxonomic status of the species of Acanthistius in the Southwest Atlantic Ocean and developed a new diagnostic key to discriminate between these taxa. Acanthistius patachonicus is the most abundant rocky-reef fish in Northern Patagonia (Galván et al., 2009) , where it sustains commercial, recreational, and sport activities like scuba diving and hook-and-line and spear fishing. In offshore waters, it is caught by coastal and high-seas fleets, partly as bycatch in fisheries that target Argentine hake (Merluccius hubbsi) and Argentine red shrimp (Pleoticus muelleri). Commercial annual landings of A. patachonicus decreased between 1989 (14,509 metric tons) and 2013 (2462 metric tons) (MAGYP 1 ).
Despite the large economic and recreational values of this species, there is little information about its reproductive ecology and behavior.
What we know is that A. patachonicus is a longlived (maximum age recorded for fish ~47 cm in total length was 40-41 years, see Rubinich, 2001 ), slowgrowing fish that reaches 65 cm in total length and 4 kg in weight (Irigoyen et al., 2008) . It is a dioecious partial spawner and fertilization is external. The spawning season of this species extends between September and December off the coast of Buenos Aires province and in Northern Patagonia (Ciechomski and Cassia, 1976; Dell'Arciprete et al., 1987) , where at least a fraction of its populations congregate in massive spawning aggregations (Irigoyen 2 ) . No data about its early life stages are available in the scientific literature.
In this study, the development of A. patachonicus from the egg stage to the posttransition juvenile stage (sensu Vigliola and Harmelin-Vivien, 2001 ) is described, and the distinctive features of its early life stages are compared with those of other species of Acanthistius. In addition, abundance and distribution patterns of larvae in the San Matías Gulf (SMG) and San José Gulf (SJG), in Northern Patagonia, and in adjacent waters are presented. Beyond a purely scientific interest, identification of the early stages of A. patachonicus will help to identify spatial and temporal patterns in reproduction and, in turn, will shed light on the location of spawning and nursery grounds for this species.
Materials and methods

Collection of samples
Eggs and yolk-sac larvae came from in vitro fertilization. Ripe adults were caught by trawling near the mouth of SMG (41°45′S 63°28′W) on 11 November 1978, on board the RV Walther Herwig. Hydrated oocytes and sperm were mixed in a bucket with saltwater. Later, the fertilized eggs were washed and transferred to 2-L buckets containing seawater at 18°C. At approximately every 2 h over the course of a week, a variable number of eggs (between 16 and 39 eggs) and yolk-sac larvae (between 1 and 47 larvae) in different developmental stages were taken from the buckets and fixed in 5% formalin.
Aboard the RV Puerto Deseado on the Argentine shelf in November 2009, 41 ichthyoplankton samples were collected during the research cruise CONCACEN 2009, which was conducted by the Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET) and the Servicio de Hidrografía Naval and also involved the Centro Austral de Investigaciones Científicas (CADIC) and Centro Nacional Patagónico (CENPAT) ( Ichthyoplankton tows were made with Hensen nets with mouth diameters of 70 cm (CONCACEN, SJG), multinets (CC-01/08) with square mouths (50×50 cm), and bongo nets (EH-05/11) with mouth diameters of 60 cm, all fitted with 300-μm mesh. General Oceanics 3 (Miami), Hydro-Bios (Altenholz, Germany), and T.S.K. (Tsurumi-Seiki Co., Ltd., Yokohama, Kanagawa, Japan) flowmeters were mounted in the mouths of the nets to estimate the volume of filtered water. Towing speed ranged between 77 and 154 cm/s. During the research cruise CONCACEN 2009, 2 plankton tows (1 oblique tow (depths sampled: 5-172 m) and 1 horizontal tow (depths sampled: 1-20 m), were made at each station. During the 2 surveys in the SJG, tows were oblique tows (depths sampled: 7-52 m) or horizontal tows (depths sampled: 3-28 m), depending on bottom depth, to increase the volume of water sampled. Horizontal tows were made a few meters below the surface when conducted aboard the RV Puerto Deseado and close to the bottom of the seafloor when conducted aboard motorboats within the SJG. Tows were horizontal during the survey CC-01/08 (depths sampled: 0-57 m) and oblique during the survey EH-05/11 (depths sampled: 9-60 m). Maximum depth for each ichthyoplankton tow was recorded by depth sensors attached to the nets ( Samples were fixed immediately after collection and preserved in 5% formalin. Larval abundance was expressed as the number of larvae/1000 m 3 .
Only one posttransition juvenile was available, and it was used for the description of that stage. This specimen was caught near Mar del Plata, Argentina, in December 1963 in a bottom shrimp net at a depth of less than 30 m. No further details were found on the label to identify the collection lot (ichthyoplankton collection, INIDEP, uncataloged).
Description of early stages
In all, 170 eggs, 48 yolk-sac larvae 1.1-2.9 mm in body length (BL), 31 preflexion larvae (2.2-6.1 mm BL), 16 flexion larvae (4.9-7.6 mm BL), 4 postflexion larvae (7.2-8.4 mm BL), and 1 posttransition juvenile (13.1 mm BL), were used to describe morphometrics, meristics, pigmentation (melanophores), and head spination according to the series method of . Description of eggs was based on the typical identification characters: egg shape and size, presence and number of oil globules, perivitelline space width, and distinctive features of the yolk and oil droplet. The measurements of larvae, categories for body proportions, and the terminology for morphometrics followed : body length (BL), distance from the tip of the snout to the notochord tip (in preflexion and flexion larvae), and to the posterior margin of the hypural bones (postflexion larvae and posttransition juvenile); eye diameter (ED), longest diameter of the eye; snout length (SnL), distance from the tip of the snout to the anterior margin of the eye; head length, distance from the tip of the snout to the posterior margin of the opercle; body depth, vertical distance on pectoral fin base; preanal length, distance from the tip of the snout to the anus. In the following descriptions, larval length always refers to BL, and morphometric measurement was calculated as a proportion of BL, with the exception of ED and SnL, which were calculated as a proportion of head length. Specimens were measured to the nearest 0.1 mm from digital images that were taken with a Cybershot DSC-W200 camera (Sony Corp., Tokyo) coupled to a Wild M3 stereomicroscope (Leica Geosystems AG, St. Gallen, Switzerland) and processed with the AxioVision LE software, vers. 4.1 (Zeiss, Oberkochen, Germany). Possible shrinkage effects were not considered in the measurements. Whenever possible, the number of myomeres, spines, and rays of dorsal, anal, caudal, pectoral, and pelvic fins were recorded. All measures and meristic counts were made on the left side of the body. To describe head spination and the sequence of opercular development, as well as other osteological features, 21 preflexion, 11 flexion, and 3 postflexion larvae and the posttransition juvenile were cleared and double stained with alcian blue and alizarin, according to Potthoff (1984) and Taylor and Van Dyke (1985) . Different development stages were illustrated according to the guidelines of Trnski and Leis (1991) .
Results
Eggs and yolk-sac larvae
The pelagic eggs in A. patachonicus were spherical, with a mean diameter of 1.1 mm (standard deviation [SD] 0.1), lacked pigmentation, and had a single, pale yellow oil globule (mean diameter: 0.2 mm [SD 0.1]) and a clear, segmented yolk (Fig. 2) . The thin perivitelline space (mean: 0.2 mm [SD 0.1]) had no pigmentation, and the chorion was translucent.
Recently hatched larvae had a small, ovoid yolk sac that represented ~17% of BL, with 1 oil globule located anteriorly. The eyes were unpigmented and the mouth was not yet formed at this stage (Fig. 3A) . Body shape The smallest preflexion larva collected (2.2 mm) had round and incipiently pigmented eyes; the yolk was completely absorbed, and the mouth was terminal and open (Fig. 3B) . Notochord flexion began at about 4.9 mm and was completed by 7.6 mm. The coiled digestive tract was already evident at preflexion.
Morphology and development of larvae and posttransition juveniles
Larval development was a gradual process. However, some discontinuities in body proportions were evident between larvae of 2.2-3.0 mm and larger individuals (Fig. 4) . Head length was moderate, averaging 23% BL in larvae <4.2 mm, and was 28%-35% in larvae 4.2-8.4 mm; it was 34% in the posttransition juvenile and reached 39% in adults (reference values for adults from Nakamura et al., 1986) (Fig. 4A) . Body depth was moderate, with means of 22-26% BL in larvae <4.2 mm and of 27-33% in larvae 4.2-8.4 mm; it was 35% in the posttransition juvenile and 28% in adults (Fig. 4B) . The preanal length was moderate in larvae <4.2 mm (44-46% BL) and long in larger larvae (54-62%), posttransition juveniles (62%), and adults (57%) (Fig. 4C) .
In the head, SnL increased between 30% and 40% and remained rather stable in larger larvae and in the posttransition juvenile (Fig. 5A) , and ED decreased markedly (between 41% and 24% [ Fig. 5B]) . The mouth size increased slightly with development. By ~6 mm, the larvae had conic teeth in the upper jaw.
The posttransition juvenile stage was identified by its morphological similarities with the morphological features of adults (Fig. 3G) . The snout was short and rounded. The mouth was terminal and reached the anterior edge of the eye. Both jaws showed only caniniform teeth.
Development of meristic characters Most of the meristic features of larvae of A. patachonicus developed between ~6 and 8.4 mm (flexion and postflexion stages) ( Table 2 ). Larvae had 23-26 myomeres (mode: 25 myomeres), 7-12 preanal and 13-18 postanal; the myomere formula did not change with development. Preflexion larvae had only an undifferentiated finfold and paired pectoral-fin buds (Fig. 3, B-D) . Fin-ray formation started with the development of dorsal, pectoral, caudal, and pelvic fins during flexion and was completed between 8.4 and 13.1 mm; fin elements reached their full complement in the posttransition juvenile. All fin spines were smooth.
Three branchiostegal rays were present at 4.4 mm; by 6.8 mm, 6 rays were formed, and, by 7.7 mm, the full complement of 7 rays was present (Table 2) .
Fin formation The finfold in yolk-sac and preflexion larvae was symmetrical around the tip of the notochord (Fig. 3, A-C) . By 5.5 mm, the first ray ventral to the notochord appeared, and in larger larvae the number of rays were added nearly symmetrically in the upper and lower lobes (Fig.  3D) . In postflexion larvae, the caudal fin had a rounded, homocercal outline with about 8 rays in each of the upper and lower lobes. The adult complement of 9 branched rays in the upper lobe and 8 branched rays in the lower lobe developed by 13.1 mm (Table 2; Fig. 3G ).
Pectoral fin buds were present in the smallest preflexion larvae (Fig. 3B) . By ~6 mm , the upper 2-5 pectoral-fin rays, 1 pelvic-fin spine, and 3 pelvic-fin rays were present (Fig. 3E) . Rays in the pectoral fin developed ventrally (Fig. 3F) .
The undifferentiated dorsal finfold extended from the nape to the caudal region in larvae <6.1 mm. The dorsal-fin spines and rays started to appear during flexion and were added in an anterior to posterior sequence. Between 6.1-6.9 mm, 2 spines had already formed, and between 7.0-7.6 mm the 3 first rays had formed. Anal-fin rays were not yet developed in larvae <8.4 mm (Table 2; Fig. 3F ).
Nearly full complements of fin spines and rays were present as early as the posttransition juvenile stage: the pelvic fin had 1 spine and 4 rays; the pectoral fin had 17 rays; the dorsal fin had 12 spines and 16 rays; and the anal fin had 2 spines and 9 rays (Table 2; Fig.  3G ). The first and second dorsal spines were shorter than the third and fourth spines. The first 2 dorsal interneurals were separate and supported the first 2 spines. The first anal spine was shorter than the second spine (Fig. 3G) . The spines in the anal fin were supported by 2 separate interhaemals.
Axial skeleton Ossification of the vertebral column proceeded posteriorly from the first vertebra. This process began at 6.1 mm; by 7.0 mm, 11 vertebrae were ossified, and by 7.7 mm all except for the last 8 vertebrae and the urostyle were ossified. Each neural spine and arch ossified first, followed by the centrum and then by the haemal arch and spine. Ossification of the pleural ribs was not evident in the posttransition juvenile studied.
The caudal complex in the posttransition juvenile was the typical perciform type (Fig. 6 ). The caudal skeleton had 3 epurals, the urostyle, a small uroneural dorsal to the urostyle, 4 hypurals, and 2 autogenous haemal arches on the antepenultimate and penultimate vertebrae. There were 15 branched, segmented rays supported by the hypurals: 6 ventrally on hypurals 1 and 2 and 9 dorsally on hypurals 3 and 4. Four dorsal and 7 ventral raylets were adjacent to the segmented rays.
Head spination and opercular complex development The number and location of head spines in A. patachonicus were of great taxonomic value and helpful in the construction of the larval developmental series. All head spines were smooth. In early preflexion larvae, the preopercle was a partially ossified triangular plate with a sharp point where a spine would develop later. Its anterior margin was slightly thickened (Fig. 7A) . In advanced preflexion larvae, the larger preopercle ossified completely, and its anterior margin became thicker. Two minute foramina and a well-defined posteroventral-oriented spine developed on the posterior margin of the preopercle (Fig. 7B) . The opercle ossified partially and had a thickened margin.
In early flexion larvae, 2 anterior and 3 posterior preopercular spines were present (Fig.  7C) . The middle spine was the largest, followed in size by the dorsal spine. The ventral spine was minute. The triangular-shaped opercle ossified completely and articulated with the hyomandibular at this stage. The subopercle was incipient and located below the opercle; the interopercle was situated below the middle preopercular spine.
In advanced flexion, the preopercle maintained its overall shape and increased in size (Fig. 7D) . The opercle developed an anterior projection and a posterior spine. The U-shaped subopercle ossified, occupying the whole space between the opercle and the interopercle. The supracleithrum, bearing 1 spine, was already evident at this stage. By late flexion, all elements were completely ossified (Fig. 7E) . The anterior preopercular margin had 3 spines; the middle one was the largest. The long, midposterior preopercular spine extended beyond the cleithrum. The interopercle reached the ventral posterior preopercular spine.
In postflexion (Fig. 7F , the posttransition juvenile), the preopercle formed an approximate right angle with 3 small, anterior spines and 6 posterior spines; the 4 lower posterior spines were larger (the spine at the angle was largest) and 3 of these spines were ventrally oriented. The supracleithrum had 3 spines, and the interopercle had 2 spines. The opercle had 3 spines-the one in the middle forming a middle opercular ridge. The V-shaped subopercle had 4 acute vertices.
In larvae >7.5 mm, there was a supraocular crest and 2 posttemporal spines (Fig. 3, E 
-G).
Pigmentation pattern Pigmentation pattern in formalin-preserved larvae of A. patachonicus consisted of a few melanophores in specific positions. Yolk-sac larvae were unpigmented (Fig. 3A) . In 3.9-mm preflexion larvae, pigmentation on the head consisted of one external spot at the angle of the lower jaw and another posterior and dorsal to the eye (Fig.  3B) . A small internal spot also appeared at the base of the pectoral buds anterior to the cleithrum (Fig. 3C) . In flexion and postflexion (mm) larvae (Fig. 3, E and F) , a group of stellate external melanophores was located in the parietal region, and another internal group was located beneath the longest preopercular spine. The parietal patch of melanophores increased in size in the posttransition juvenile (Fig. 3F) . A large internal melanophore was present at the base of the cleithrum in advanced preflexion larvae (Fig. 3, C-F) .
Considerable internal pigmentation developed in the dorsal area of the gut cavity and gas bladder, primarily on the surface of the viscera. The number of melanophores over the gut increased with development. A few internal melanophores also were present at the ventral margin of the gut (Fig. 3, B-F) .
A few, small isolated spots on the anterolateral side of the trunk were present in larvae ranging between ~5 and 7.5 mm (Fig. 3, C-E) . Pigmentation along the midventral line consisted of a short series of 3-4 small spots (Fig. 3, B-F) . As the caudal rays developed, less prominent spots appeared in the middle of the hypural margin (Fig. 3, E and F) .
Abundance and distribution of larvae
Larvae of A. patachonicus were collected from mid-November to midMarch (during the years described previously in this section), between 40°31′S and 42°28′S, somewhere above the bottom in water up to 52 m deep (Table 1 ; Fig. 1 ). At stations where larvae were captured, mean water temperature ranged broadly between 10.5°C and 17.9°C. Overall, both the frequency of occurrence and larval density were low at stations where larvae were caught: between 1 (2.16 larvae/1000 m 3 ) and 111 larvae (750.62 larvae/1000 m 3 ) were collected in shallow tows to the east of the mouth of the SMG and within the SJG, predominantly in the eastern domain (sensu Amoroso and Gagliardini, 2010) ( Table 1 ). The distribution pattern of small preflexion larvae matched the overall distribution of larvae of A. patachonicus in the study area.
Discussion
In this study, the eggs and yolk-sac larvae came from a fertilization experiment, and that origin confirmed their species identity. Morphological features, including the development of the opercular complex and head spination, the sequence of development of meristic characters, and the position and relative size of the melanophores in preflexion, flexion, and postflexion larvae, allowed reconstruction of a developmental series and identification of the remaining individuals studied as A. patachonicus.
At present, the larval development has been described for only 2 of the 11 species of Acanthistius. Baldwin and Neira (1998) studied the larvae of the western wirrah (A. serratus) from Western Australia, and Brownell (1979) described the eggs and larvae of the koester (A. sebastoides) from the southern coast of Africa. For our study, we considered that the Table 2 Development of meristic characters in Acanthistius patachonicus. Data for adults were obtained from Nakamura et al. (1986) and Irigoyen et al. (2008) . Asterisks indicate the size ranges at which notochord flexion occurs. w/d=missing data. N=number of specimens. Baldwin and Neira, 1998; Heemstra, 2010) . Some morphological characteristics of the early stages of A. patachonicus were similar to those of other species in this genus. The eggs, for example, resembled those of koester, which has pelagic eggs about 0.9 mm in diameter, with a single 0.2-mm oil globule (Brownell, 1979) . The number of myomeres, spines and rays in A. patachonicus were in the same range as those from larvae of other Acanthistius species (Brownell, 1979; Baldwin and Neira, 1998) . The preopercular spines in A. patachonicus were as conspicuous as those found in western wirrah and koester, and the preopercular spine at the posterior angle was the largest one among all 3 species. Two posttemporal spines were present in western wirrah and A. patachonicus.
However, other characteristics, including pigmentation and the sequence of formation of the fin elements, differed among the species. The number of pigmentation spots in the head and trunk of A. patachonicus was lower than the number observed in larvae of both the western wirrah and koester (Brownell, 1979; Baldwin and Neira, 1998) . Notochord flexion in A. patachonicus and western wirrah began at a similar size but ended at a larger size in A. patachonicus (4.9-7.5 mm; western wirrah, 4.1-5.3 mm: Baldwin and Neira, 1998). In A. patachonicus, the anal-fin rays began to form after notochord flexion, but in western wirrah the dorsal-and analfin soft rays began to form simultaneously during flexion (Baldwin and Neira, 1998), although anal-fin development was not complete until the postflexion stage (by 7.5 mm). Undoubtedly, the most relevant feature that allowed reconstruction of the developmental series and linkage from the posttransitional stage to the adult stage in A. patachonicus was the opercular complex. It was possible to track the morphological changes observed in the preopercle, opercle, subopercle, interopercle, and supracleithrum and to track the development of spination in those structures, from the initial development Figure 6 Illustration of the caudal skeleton of the single posttransition juvenile (13.1 mm in body length) of Acanthistius patachonicus that was examined for this study; this specimen was caught near Mar del Plata, Argentina, in December 1963: raylets (R), epurals 1-3 (EP), uroneural (UN), neural spines (NS), hypurals 1-4 (HY), branched rays (BR), antepenultimate vertebra (APU), penultimate vertebra (PU), urostyle (UR), haemal spines (HS), and parahypural (PH). of the preopercle in preflexion larvae <3.1 mm BL. In the larger posttransition juvenile (13.1 mm BL), the preopercle and the opercle allowed linkage from the postflexion stage to the adult stage, because both bones in this juvenile matched the osteological description for adult fish (Gosztonyi and Kuba 5 ; Irigoyen et al., 2008) .
Head spination and pigmentation were useful for distinguishing larvae of A. patachonicus from other, morphologically somewhat similar species described for the Argentine Sea (Sánchez, 1991) . Rough scad (Trachurus lathami) has a higher number of spines on the preopercular margin (Sánchez-Ramírez and FloresCoto, 1993) , and larvae of cabrilla (Sebastes oculatus) have visible parietal spines by 5.3 mm BL (Sánchez and Acha, 1988) . The pigmentation pattern of larvae of A. patachonicus also differed from those of rough scad, cabrilla, and wreckfish (Polyprion americanus).
Rough scad has numerous melanophores on the head and along the dorsal and ventral midlines (Sánchez-Ramírez and Flores-Coto, 1993) , cabrilla has heavy pectoral-fin pigmentation throughout larval development (Sánchez and Acha, 1988) , and wreckfish has strongly pigmented larvae with stellate melanophores all over the body (Sparta, 1939) . The wreckfish also has a large, oblique mouth that reaches the posterior margin of the eye, another difference from A. patachonicus (Fig. 3) . Finally, larvae of dusky grouper (Epinephelus marginatus) have serrate and pigmented dorsal and pelvic spines that distinguish this species from A. patachonicus (Cunha et al., 2013) .
The spawning season of A. patachonicus lasts for about 4 months (September-December) during the austral spring, between ~36°S and 43°S. The presence of its planktonic larvae, which were collected from November through March, 2008 March, -2013 was slightly delayed in relation to the spawning season. Because the surveys conducted were not specifically designed to study the spatial or temporal distribution of this species outside of the SJG where a 2-year systematic survey was conducted, only limited inference about their distribution and abundance patterns can be derived from the data available. Analyzing an extensive database of fisheries surveys, Irigoyen (2006) reported high concentrations of A. patachonicus in shelf areas (depths: <90 m) during the reproductive season. The occurrence of larvae in coastal areas, to the east and north of the mouth of the SMG, was coincident with the reported distribution patterns of ripe adults (Irigoyen 2 ).
Although A. patachonicus is the most abundant rocky-reef fish in Northern Patagonia, between ~40°S and 45°S (Irigoyen et al., 2008) , its larvae have been scarce: overall, they were present in only 17% of the tows conducted between November and March in [2009] [2010] [2011] [2012] [2013] . Only a single individual was captured in most of the tows, with few exceptions (Table  1 , Fig. 1 ). This patchy distribution is consistent with the occurrence of spawning aggregations of adults of this species (Irigoyen 2 ). However, the small size of the larvae collected may also indicate a short pelagic life. Indeed, larvae longer than 8.4 mm BL were not found (see also Acha et al., 2012) , and the juvenile fish that was 13.1 mm BL had already metamorphosed, indicating that individuals of this species could adopt a demersal habit at around 13 mm BL.
Similarly, the mean planktonic larval duration of some serranid fishes of the genera Paralabrax, Epinephelus, and Serranus, for example, ranges between 18 and 33 days (McClean, 1999; Macpherson and Raventos, 2006; Allen and Block, 2012) , and 3 species of Paralabrax settle to the bottom as larvae between 9.1 and 10.2 mm BL (Allen and Block, 2012) . Further, Baldwin and Neira (1998) stated that western wirrah would settle between 10.5 and 23.0 mm BL, and Brownell (1979) registered one koester taking up a 
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benthic lifestyle and changing its coloration by a standard length of 9.0 mm. Alternatively, another explanation may be avoidance of the plankton nets by larger larvae, especially during daylight hours. Hence, other sampling techniques (e.g., the use of light traps, trawl nets, or video stations; Harasti et al., 2014) and survey designs specific to collection of larger fish (e.g., between 8.4 and 13.1 mm BL) should be used to sample fish and determine more precisely the size at settlement.
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